The case is reported of a patient who had taken a deliberate overdose of sustained release bupropion. The patient suffered from prolonged symptoms including seizures before fully recovering. The prescription of bupropion is encouraged as an aid to smoking cessation and it is probable that bupropion overdose will become more common. Emergency departments need to be aware that patients taking an overdose of sustained release bupropion may have a delayed onset and prolonged course of symptoms. The pharmacology, clinical features, and treatment of bupropion overdose are discussed.
A 27 year old woman presented to the emergency department (ED) after a deliberate overdose of 596150 mg sustained release bupropion tablets three hours earlier. No other drug or alcohol had been ingested. These tablets had been prescribed by her general practitioner to aid smoking cessation. The patient had a history of depressive illness and asthma, she was not known to be taking any recreational drugs, and had not previously taken an intentional overdose or expressed any suicidal thoughts.
On examination the eyes were open, she obeyed commands, and was orientated to time and place (GCS 15/15). The patient complained of dizziness but no nystagmus was detected. Pupils were 4 mm and neurological examination revealed no focal abnormalities and no hyper-reflexia. An electrocardiogram revealed a sinus tachycardia (120 beat/ min) with no QRS or QTc abnormality, and blood pressure was measured as 141/62. Laboratory investigations revealed a glucose of 6.3 mmol/l, sodium 145 mmol/l, potassium 4.0 mmol/l, corrected calcium 2.43 mmol/l, magnesium 0.94 mml/l, and no detectable paracetamol or salicylate. Arterial blood gas measurements taken two hours after ED admission revealed no evidence of a metabolic acidosis (pH 7.433, PCO 2 4.68 kPa, PO 2 11.5 kPa, HCO 3 23.8 mmol/l).
The patient complained of severe nausea and vomited several times shortly after arrival in the ED. Because of the delay in presentation, no gastric lavage was performed and no activated charcoal was administered. One hour after admission to the ED, she had a generalised tonic-clonic seizure, lasting two minutes, which stopped spontaneously, with a brief post-ictal period. She then suffered two further seizures over the next two hours, the first was self terminating after one minute but the second seizure required treatment with 10 mg of intravenous diazepam. She was transferred to the high dependency unit (HDU) for further treatment. While in the HDU she appeared to be experiencing visual hallucinations that responded to verbal reassurance and did not require further treatment. The patient had two further self terminating seizures, lasting for 20 seconds; the last one occurring 10 hours after the overdose. In view of the short duration of the seizures and the expected elimination of the bupropion, prophylactic anticonvulsant therapy was not deemed to be necessary. The patient was asymptomatic upon discharge two days after admission, with psychiatric follow up arranged.
DISCUSSION
The UK Medicines Control Agency licensed sustained release bupropion in 2000 as an aid to cigarette smoking cessation. 1 2 The UK Health Education Authority (HEA) and the UK National Institute for Clinical Excellence (NICE) also recommend bupropion for smokers who wish to quit. 3 4 Bupropion is a unique monocyclic antidepressant, with structural similarities to amphetamines. It weakly inhibits neuronal reuptake of dopamine, norepinephrine, and seretonin and has moderate anticholinergic activity. In smoking cessation it is believed to act by increasing dopamine concentration in the nucleus accumbens. 5 Therapeutic peak plasma values are reached within three hours of ingestion with a mean elimination half life of 21 hours; bupropion is extensively metabolised by multiple pathways with no single pathway predominating. 6 At therapeutic doses, dry mouth and insomnia are common side effects but seizures occur in about 0.1% of patients. 1 2 7 Table 1 summarises the features of bupropion overdose. The range of overdose symptoms overlaps with that of amphetamine misuse, 3,4-methylenedioxymethamphetamines (MDMA (ecstasy)) ingestion, and tricyclic antidepressant overdose. Hallucinations, agitation, and seizures 8 are the commonest central nervous system effects after an overdose, but physical signs of anticholinergic intoxication such as mydriasis and hyperreflexia are rarely present. Seizures occur in 21% of cases 9 and up to 14 hours after overdose. 10 With the exception of tachycardia, other cardiac manifestations are uncommon, but overdose with more than 1.5 g has been associated with intraventricular conduction disturbance 11 and prolongation of the QTc interval. 12 Arrythmias and cardiac 13 have occurred with massive overdoses; death is rare but has followed ingestion of 10 g or more. 14 15 Treatment of an overdose of sustained release bupropion is supportive, as there is no antidote available. 16 Gastric lavage 17 and oral activated charcoal 18 may be considered within an hour of overdose; but the value of further doses of charcoal or whole bowel irrigation in bupropion overdose has not been established. Seizures are often short lived; benzodiazepines may be required for seizure control and hallucinations but antipsychotics should be avoided as these lower the seizure threshold. Electrocardiographic abnormalities usually resolve without treatment although adenosine has been successfully used to treat broad complex tachycardia resulting from massive overdose. 13 Within two months of this patient being treated, another patient presented to our ED after an overdose of sustained release bupropion with similar central nervous system symptoms but no overt cardiotoxicity, followed by a full recovery. Overdose of this drug may become more common 19 with increasing therapeutic use and EDs need to be aware of its adverse effects even in therapeutic dose. 20 We suggest that patients should be observed for at least 12 hours to detect delayed central nervous system excitement after sustained release bupropion overdose; patients should receive cardiac monitoring until the accompanying tachycardia has abated and any QRS or QTc interval prolongation has been excluded. 
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